Abstract
2.Theoretical background
Rhetoricians since Aristotle have attempted to classify communications into categories or "genres" with similar form, topic or purpose. Numerous definitions of genre have been debated in that community [e.g., 2, 3, 4] . More recently, Yates and Orlikowski [5, 6] proposed using genre as a basis for studying communications in organizations. They defined genres as, "a distinctive type of communicative action, characterized by a socially recognized communicative purpose and common aspects of form" [6, p. 543] . In other words, given a socially recognized need to communicate [i.e., a purpose, 7], individuals will typically express similar social motives, themes and topics in a communication with similar physical and linguistic characteristics (i.e., form), that is, they will communicate in a recognized genre. Some genres are defined primarily in terms of purpose, such as a proposal or inquiry, others in terms of the physical form, such as a booklet or brochure. However, most genres imply a combination of purpose and form, such as a newsletter, which communicates "the news of the day", includes multiple short articles and is distributed periodically to subscribers or members of an organization.
Genres on the Web
Crowston and Williams [8] analyzed Web pages to see how established genres were being adapted to this new medium. They examined 100 randomly selected Web pages to categorize the genre represented. They found many pages that recreated genres familiar from traditional media and a few adapting to take advantage of the linking and interactivity of the new medium. As well, a few novel genres were seen emerging to fit the unique communicative needs of the Web audience. Crowston and Williams [8] analyzed the genre of single Web pages. However, examining only single page is limited, because many documents, especially long ones, span multiple Web pages (e.g., to reduce download time when a reader wants only a portion of the document). Therefore, a discussion of genre of Web documents should consider how division of documents into pages affects document form.
Genres of multi-page documents
In the case of multi-page documents on the Web, the form of the hyper-document (and thus its overall genre) is defined in part by the pattern of links it exhibits. The form of the document is reflected in the pattern of linking between the pages because links govern the pattern of access to the information. For example, a document designer can force sequential access to information by linking only between a page and the page following it. This technique is used on the Web to present a single narrative rather than allowing viewers to move around at random (e.g., links only between sequential pages of a photo album of a trip to prevent the photos from being viewed out of order). Many technical manuals moved to the Web have hierarchical links (up, down, previous, next) that reflect the structure of the document, divided into chapters, sections, subsections, etc. A glossary might have a dense and random pattern of links within the glossary for cross-references, and to the glossary from a referring document.
In this paper, we argue that only linking that affects the purpose of the document changes the genre of the document; merely dividing a document into pages does not, any more than routine repagination affects the genre of a paper document. Stated alternately, we argue that there is a class of changes to form, namely those related to pagination rather purpose, that do not affect genre.
Of course, determining the purpose of a document is difficult without knowing more about the intended uses and users. However, we can at least put ourselves in the shoes of a potential user and examine the suitability of a given document for the traditional purpose of the genre it appears to represent.
For example, omitting links may make the document unsuitable for its usual purpose, which would change the genre. For instance, a reference manual with only sequential links from one chapter to the other would, we argue, no longer be a reference manual since it would be nearly impossible to lookup random pieces of information, a key purpose of a manual. Contrariwise, adding links may enable the document to serve new purposes, thus creating a new genre. For example, an index to a novel might provide random access to each scene where a particular character appears, creating something more than a traditional novel.
3.Method
In this section we will review how we went about collecting and analyzing data about linking in FAQ documents. We will first describe the sample of pages we created, then how link data were extracted from those pages, and finally, how those link data were analyzed.
A sample of pages
To support our thesis, we decided to study documents of an established genre that had been moved to the Web to see how linking was used and what effect the linking had on the document genre. To start, we chose to study Frequently Asked Question documents, or FAQs. An FAQ is an edited collection of questions and answers on some topic. Their origins are unclear, although they are quite popular on Usenet, a distributed world-wide computer conferencing system. Usenet is organized into a hierarchy of "newsgroups" on a diversity of topics, including computer systems, social issues, hobbies and current events. Users create messages and post them to a particular newsgroup or newsgroups, where they can be read and replied to by anyone who chooses to subscribe to that newsgroup. Many newsgroups have FAQs that are maintained and periodically posted to the list to document the commonly sought collected wisdom of the newsgroup and as a starting point for new members of the group.
We decided to start our study with FAQs because:
• they are common (an AltaVista search indicates approximately 170,000 Web pages with FAQ or "Frequently asked questions" in their title);
• they are easy to find and identify (FAQs are often labelled as such and have a distinctive question and answer format); and • because they have been converted to HTML in a variety of ways, thus making them an appropriate initial focus for our study.
Since the purpose of the study was to find thoughtprovoking examples of the use of links, rather than drawing statistically significant conclusions about the population of Web pages, we did not attempt to create a representative random sample of FAQs. Instead, candidate FAQs were found by searching in the Yahoo directory of Web sites. We chose to use Yahoo because we wanted a broad range of items that had been classified as FAQs.
A search on Yahoo for "FAQ" returned 2863 sites (clearly a small subset of the universe of FAQs). For this paper, we analyzed the first 100 FAQs found in this search, which yielded a set of 95 distinct URLs. We then filtered this set to eliminate out-of-date URLs or pages that were not actually FAQs. We first eliminated cases where the server or document was not found (404s) or the document was empty, leaving 82 pages. Six of these pages indicated that the FAQ itself had moved, in which case we used the new URL and page in the analysis.
We then examined each page to eliminate those that were not FAQs. In some cases, the page catalogued by Yahoo was of some other genre. We considered a document an FAQ if the document called itself an FAQ (e.g., in the title) and included some information in the form of questions and answers. A few pages were marginal, since they included other information not as questions and answer (e.g., in the form of an announcement). If the page wasn't an FAQ but included a link to an FAQ, we used the linked page instead. For example, we found 3 title pages that named the document and provided a link to the content. A couple of sites offered a choice between an HTML and a text-only FAQ, in which case we included the HTML version. Eight URLs used frames, which present multiple pages simultaneously (although not all of the eight were FAQs). We observed that frames were typically used to display a list of the sections of an FAQ together with a particular question and answer, so we analyzed the frame that included the list of sections. A total of 27 pages were eliminated from, and 15 new pages added to the sample, giving a sample of 70 FAQs.
The URLs and titles of the documents are shown in the appendix. The FAQs in the sample were on a diversity of topics, though the bulk were about religion, sexuality, rock groups or programming languages. The pages came from 6 different countries, as shown in Table 1 , although the majority were from the United States, reflecting Yahoo's origins. Again, this sample is not necessarily representative of all FAQs on the Web, since it reflects the biases of Yahoo's creators and of our sampling from Yahoo. However, it is adequate to suggest a range of possible approaches to adapting FAQs to the Web.
Extracting link data
Having located a sample of FAQs, we next examined each top-level page to see how links were used. We identified and counted the links on each page using a parser written in Perl, with a CPAN HTML library module to do the actual parsing of the HTML code. We wanted to distinguish links that connected different parts of the same FAQ document from other links that might have been used on the page. Of course, HTML does not type links in any way, so it is impossible to be sure about the purpose of a link, and thus, about the boundaries of the document. For this analysis, we used the host name in the URL as a proxy for authorship of the linked pages and assumed that pages on the same host were part of the same document.
By comparing the URL of the page and the destination of the link, the parser differentiated between links:
1. within the page, 2. to other URLs with the same host name (part of the same document), and 3. to URLs with different host names (other documents).
We originally considered counting in the third category links to pages with the same host name but in different directories (e.g., a link from a page back to the top level of the Web server). Grouping pages this way would have treated pages in different directories as part of a different document, which would reflect the common practice of storing all pages for a particular Web site in a common directory. However, this grouping did not change our results dramatically, so we elected to use the simpler definitions for our analysis.
Link usage
The count of links found in each document is shown in Table 2 . The total number of links (i.e., the number of "<a href=…>"tags) is shown in the column labelled "Links". The next three columns, labelled "Same file", "Same host" and "Different host", correspond to the three different types of links discussed above. The means, standard deviations and ranges of these variables are shown in Table 2 ; again these counts are highly skewed. The final column of Table 2 gives the count of zeros, that is, how many pages had none of that kind of link. Our first observation is that most pages use links. Only 7 have none at all. The average number of links on a page is about 40, although the distribution of counts is highly skewed, as shown in Figure 1 . Examination of the 7 pages with no links at all revealed that they are text Usenet FAQs, moved to the Web (e.g., to provide broader access) but without any other modification. In other words, these pages are examples of the "classic" FAQ genre.
We next examined the kinds of links used in the other pages. Just under half of the pages (30 out of 70) use the first kind of link, links within the same file. These links are commonly used to provide a table of contents for a longer document. For example, an FAQ document could have a list of the questions at the start of the document with links to the answers later in the document.
All pages with links included the second kind of link, links to URLs with the same host name. Such links would be used to connect the pieces if the document were split into several pages.
Finally, about two-thirds of documents used the third kind of link, links to other hosts. Such links are not inherently part of the FAQ genre, but if the questions concern access to information, URLs of other sites are frequently part of the answers. A hypertext version of a page converts these URLs into clickable links.
Analysis of the link data
To determine the patterns of linking, we performed a hierarchical cluster analysis on the link counts of the pages. Because pages were of different lengths and had different number of links, we based the analysis on the proportions of each type of link (i.e., the counts of the three types of links divided by the total number of links on each page). For pages with no links we set all three proportions to zero.
The analysis was performed using SPSS's hierarchical cluster command, an agglomerative hierarchical method, using between-groups linkages (i.e., average cluster distances) and squared Euclidean distances. Average linkage was used because it is not as sensitive to poorly separated clusters. For comparability of the resulting coefficients, we normalized the distances to range from 0 to 1.
Hierarchical cluster analysis
The dendogram from the hierarchical cluster analysis of the pages is shown in Figure 2 on the next page. The final steps of the analysis are shown in Table 3 . Each line in Table 3 represents one step in the clustering, as two clusters are merged together to create a larger cluster. The coefficient indicates how far apart the two merged Case 19 19
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4.Discussion
To interpret these clusters we examined the average link counts of the pages in each. We developed the following interpretations for the clusters:
1. No links at all (7 pages); 2. Links primarily on the same page (19 pages); 3. Links primarily to URLs with the same host name (33 pages); and 4. Links primarily to URLs with different host (11 pages). Figure 3 shows a matrix scatter plot of the three link proportions versus each other. The colour of the dots indicates how the corresponding page was clustered by the hierarchical cluster analysis. The four clusters will be discussed in turn.
As we said above, the pages in the first cluster appear to be examples of the "classic" FAQ genre as it originally developed on Usenet. These documents have simply been made accessible via the Web (in addition to Usenet), but without any adaptation to the new medium.
The pages in the second cluster use linking to provide navigation within the document, reducing the need to scan the FAQ from beginning to end to find the answer to a question. These pages represent an extension to the traditional FAQ document to fit the needs of the Web. On the Usenet, reading the FAQ is considered good practice before contributing to a group, because it avoids the need to ask already discussed questions, wasting members' time. This use of the FAQ reflects its role in forming and maintaining the newsgroup's social structure.
However, on the Web, there is typically not a group to join, so the primary purpose of an FAQ seems instead to be to answer specific questions about a topic. Links within the document from the list of questions helps serve this purpose by facilitating access to specific questions. We contend that if the document still serves primarily as a repository of questions and answers that have come up in a group, it remains an FAQ. However, it is unclear to us at what point such navigational aids allow a sufficiently new purpose to be served, giving rise to a novel genre. Clearly, systematic investigation of this matter will require data beyond simply examination of the pages themselves.
The pages in the third cluster use the linking of the Web to divide a long document into smaller, more convenient pieces. When we looked more closely at these pages, we saw two patterns of division of FAQs into pages. The first pattern again simply recreates the A more adapted version of an FAQ divides the document into pages on particular topics. For example, one FAQ offered links labelled, "Section A -What is anarchism?", "Section B -Why do anarchists oppose the current system?", etc. Similarly, several sites used frames to simultaneously display navigational information and the contents of the FAQ, making it more convenient for the user to navigate through a long FAQ.
In both cases, the form of the document has been changed somewhat by conversion to multiple pages. However, the first version does not facilitate searching for particular topics, while the second does. The difference between these two forms parallels the difference between the first two clusters of pages we just discussed. In other words, while both uses of links take advantage of the capabilities of the Web, the first simply recreate the existing FAQ genre, while the second begin to extend the genre to meet the needs of the Web.
The pages in the fourth cluster use links primarily to provide access to other sites. These pages appear to have been converted from FAQs without division into pages. However, where reference was made to an outside source, the URL has been converted to a clickable link. In this case, the basic form of the document has not changed, but the purpose has been extended. Instead of simply providing answers, these documents now also provide an organized set of references to a broader set of material. In this way, the documents have been transformed from simple FAQs to a hybrid of FAQ and hotlist (defined as a series of links to material not controlled by the page developer, on a related set of topics).
We also examined the results with five intermediate clusters (i.e., the hierarchical clustering at stage 66). In this case, the first four clusters have the same interpretations as above, while the fifth cluster includes pages with intermediate proportions of the three types of links, as shown in Figure 4 . (These pages were merged with the same file cluster in the four-cluster result). Since these pages make use of all three kinds of links, these FAQs show the greatest signs of adaptation to the capabilities of the Web.
5.Conclusions
In summary, we noted that documents on the Web are sometimes composed of multiple Web pages, suggesting the need to consider how linking affects a document's form. We illustrated this point by considering patterns of linking in a common genre of document, the Frequently Asked Questions file or FAQ. Our analysis revealed four clusters of link usage, namely, 1) no links, 2) links primarily within the file, 3) links primarily to other pages on the same host and 4) links primarily to other pages on other hosts.
We argued that only linking that affects the purpose of the document changes the genre of the document; merely dividing a document into pages does not, any more than routine repagination affects the genre of a paper document. More specifically, we suggested that links that tie together document pieces (i.e., cluster 3, links to other pages on the same host) simply recreate the alreadyaccepted FAQ genre. On the other hand, links that provide navigation within the document (cluster 2) or that link to other information sources (cluster 4) begin to extend and adapt the FAQ genre to the needs and capabilities of the Web. However, it remains uncertain at what point such adaptations can be said to have led to the establishment of a new genre. Further studies of these novel genres will likely require data from the user community as well as from the documents they create.
To test our principle, we hope in the future to perform a similar analysis with documents of other genres. For example, because of their length, manuals and reports are often broken up into multiple pages when they are moved to the Web and might therefore be good candidates for our study. It would also be interesting to examine novel genres, such as shopping cart systems, to determine if it is meaningful to assign a genre to such Web-based interactive systems.
